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LIFE: Recent Developments and Progress
Progress on the National Ignition Facility
Test results from the NIF show excellent progress toward achieving ignition. Experiments designed to verify coupling of the laser energy to the fusion target have shown that the efficiency meets that needed for ignition. Several tests with the cryogenic targets needed for ignition have been performed, and world-record neutron output produced. The National Ignition Campaign is on schedule to meet its 2012 ignition milestone, with the next phase in the campaign due to start later this month.
External events
The National Academies review of inertial fusion energy (IFE) is now in full swing. There have been a total of five meetings since December 2010: three with the full Committee and two with a panel dedicated to reviewing the anticipated performance of the fusion targets. The majority of these meetings have been dedicated to LIFE. Topics covered include our plant design, fusion physics basis and the delivery plan for the LIFE Plant. The committees have begun preparation of their first interim reports, scheduled to be released in the summer of 2011. A final report is due in the summer of 2012. The output is likely to advocate the need for public investment in IFE technology across a broad front.
A review of fusion under the auspices of the Electric Power Research Institute (EPRI) is planned to begin in June/July 2011. The emphasis of the EPRI review is on commercialization and delivery to market. This complements the National Academies review that is focused on the science and technology of IFE. The EPRI review will evaluate several proposed fusion technologies. Our understanding is that it will down-select to the most promising option(s) in Phase 1(this calendar year) and use this as the basis for developing a strategic business plan.
The second phase of the EPRI process will specify utility requirements for power production from fusion energy, along with the likely regulatory approach and address funding pathways and participation by the private and public sectors. The second phase is scheduled for completion by the end of 2012.
A high level workshop with the UK was held in Washington in February 2011. The UK Government's Chief Scientist opened the meeting, and called for a closely aligned approach to developing IFE. We are currently negotiating a memorandum of understanding with the UK to align our development and delivery efforts.
LIFE Power Plant Design
Good progress has been made with the LIFE power plant design. Some key design decisions have been made following guidance received in previous meetings with the utility and vendor industries.
First, the pure fusion version of LIFE has been selected for delivery. While the fusion-fission hybrid has interesting mission potential, it is clear that the pure fusion option deserves highest priority as it has a clear pathway to market.
The second major decision was to adopt a commercially available super-critical Rankine cycle for the turbine island. Discussions with vendors indicated that the established Rankine technology is compatible with LIFE and has a competitive supply chain.
Project Delivery
A full work breakdown structure (WBS) has been derived based on a functional description of the power plant. This comprises 370 elements, and has been the basis for development of a detailed delivery plan for commercial electricity production.
The delivery plan covers the required construction, technology development, vendor facilitization and regulatory approvals activities. It contains 470 functional requirements and 970 work statements across 42 work packages. An integrated project schedule and cost estimate is in preparation. Delivery risk has been established using the accepted "Technology Readiness Level" approach developed by NASA and the DOD. This provides a quantitative assessment of residual risk as a function of project phase, geared around the key investment decisions that need to be made.
Over 30 vendors have been engaged to establish the performance and cost levels for key technologies, along with assessing the capacity and readiness to deliver of the supply chain. We have engaged major A&E firms to assist in the development of the plant design, site and facility layouts and concept level cost estimates. Concepts of operations and maintenance have been developed alongside this process to inform the design.
Licensing
We have engaged experts in nuclear licensing to assess the likely framework for plant licensing. LIFE has a fundamentally different source term to fission reactors -only on when the lasers are operating. As such, a performance-based licensing approach, similar to that in Part 70 of existing NRC regulations, is appropriate -in contrast to the prescriptive Part 50/52 approach required for fission reactors. This approach will lead to a simplified licensing process with collateral benefits to construction costs and time-to-build. The route to developing this approach will be further advanced through the EPRI review process.
Safety
We have started the safety analysis of the plant design and performed an assessment of waste stream disposition. A preliminary set of reference accident sequences has been identified and accident consequence analysis has been conducted. As expected, the estimates of offsite dose consequences are fundamentally different to those associated with fission plants. This represents a key benefit of the LIFE design, and will be further quantified via Probabilistic Risk Assessments (PRA) in the near term. Waste stream assessments form the basis for materials specifications that ensure all waste streams are compatible with class-C shallow land burial or better.
LIFE Constituent Technologies
Considerable progress is being made on the definition and demonstration of the constituent LIFE technologies:
 Targets: Procurement contracts are in preparation to begin fusion target massmanufacturing feasibility demonstrations. In-spec fuel capsules have been produced using a process scalable to mass manufacturing. Tests of these capsules are planned at the Omega laser facility this summer.
